The filtered culture broth (505 liters) from a 1 50-liter fermentor was extracted with an equal volume of EtOActhree times at pH 7.0 and the organic layer was concentrated to one liter at 32°C under reduced (6) . Each mixture fraction was evaporated to dryness and subjected to a second silica gel column with a solvent mixture of CHC13and EtOAc. After chromatography, each kinamycin was further purified by recrystallization using a solvent mixture of CHC13and EtOAc which gave three major products 2 (5.63 g), 4 (14.78g), 7 (2.47g) and four minor products 1 (0.63g), 3 (10mg), 5 (0.25g), 6 (50mg). The detailed purification scheme is outlined in Fig. 2 .
Structure Determination
We have determined the structures of FL-120A~D' (1) (2) (3) (4) (5) (6) . The *H and 13C NMRspectra data are presented in Tables 1 and 2 , respectively.
All carbon assignments at 1 -6 were furnished from HETCOR and long-range HETCORspectra. These 13C NMRspectra are very similar to kinamycin D (7), which was reported by Gould et al. for biosynthetic studies5 '6) . All six have similar UVspectra and exhibit a red shift in their absorption in alkaline solution. The IR spectra show only hydrogen-bonding quinone Table 1 . *H NMRspectra data of FL-120A-D' (1) (2) (3) (4) (5) (6) and kinamycin D (7).a .1) Recorded at 300MHzin CDC13, chemical shifts in ppm referenced to TMSat Oppmas internal standard; dH (multiplicity, J= Hz). qABq: quartet of ABquartet. carbonyl suggesting all of them possess a free hydroxy group at the C-4' position3'4) and the IR absorption band also indicates the existence of a cyanamide group. The absolute configuration has been determined by X-ray crystallography of kinamycin C /?-bromobenzoate1 3).
Structure Determination of FL-120A (1) FL-120A has a molecular formula of C26H24N2O10 as established by HREI-MSand elemental analysis. The ultraviolet and visible spectra bear resemblance to those of kinamycin D2). Ared shift in their absorption in 0. 1 n sodium hydroxide-methanol solution suggests the presence of a phenolic hydroxy group3>4). The IR absorption band at 2160 and 1741 cm" 1 indicates the existence of cyanamide and ester carbonyl groups, respectively. The XH NMRand FAB-MSspectra showed the presence of one isobutyryl group and two acetyl groups. Those acyl group positions were assigned as shown in Fig. 1 by two dimensional 1H-13C long-range HETCOR9'10). That is, the two acetyl carbonyl carbons at S 169.9 and 170.6 had long-range coupling with l'-H and 3'-H proton, respectively ( Fig. 3-a) . NOESYspectra of 1 showed 2'-CH3 had a nuclear overhauser effect with l'-H and 4'-H11>12), suggesting that they must be.on the same side of the D-ring and possess the same stereochemistry as kinamycin D.
Structure Determination of FL-120C (4) and FL-120C (5) According to the *H NMRspectra 4 and 5 showed the presence of isobutyryl and propionyl groups, respectively. The chemical shift of the methine protons indicated that they had a similar structure to that of kinamycin D except for an acyl group (Table 1) . From XH-13Clong-range HETCOR, the 3'-H protons of 4 and 5 showed long-range coupling with the acetyl carbonyl carbon at S 172.1 and 172.2, respectively ( Fig. 3-b, c) . From the comparison of the chemical shift of 2'-CH3 protons, 4 and 5 were considered to have a free tert-OH at C-2' position3'4*. It was thus concluded that isobutyrate and propionate residues are located at C-l'. FL-120C has a molecular formula of C24H22N2O9as established by HREI-MS. Elemental analysis of FL-120C gave a formula of C23H20N2O9.NOESYspectra of 4 and 5 suggest that they possess the same stereochemistry as kinamycin D.
Structure Determination of FL-12QD/ (6)
The IR spectra of FL-120D' (6) show only hydrogen-bonding quinone carbonyl absorption at 1619 cm" x suggesting a process free hydroxy group at the C-4' position. According to the FAB-MSspectra and the chemical shift from *H NMRthe presence of only one isobutyrate residue at the C-1' position was indicated, and had a molecular formula of C22H2oN208.The coupling constant between 3'-H and 4'-H (.7= 7.8 Hz) and NOESYspectra showed the process to have the same stereochemistry as kinamycin D.
Structure Determination of FL-120B (2) and FL-120B' (3) FL-120B (2) has a molecular formula of C22H18N2O7,which corresponds to the molecular formula of FL-120D' (6) minus the atoms of a water molecular. This difference in molecular structure is attributed to dehydration in FL-120B (2) at C-2', C-3'. From XHNMRof 2, the smaller coupling constant between 3'-H and 4'-H (/=2.7 Hz) than kinamycin D (J=8.1 Hz) suggest that there is a novel oxirane structure between C-2' and C-3'. Comparing the *H NMRof 2 with 3 indicates that they had a similar structure except that in place of an isobutyryl group was an acetyl group (Table 1) . FL-120B' (3) has a molecular formula of C20H14N2O7 as established by HREI-MS.The structure and absolute stereochemistry of 2 was finally confirmed by X-ray crystallographic analysis (Fig. 4) The chemical shift of methine protons (l'-H, 3'-H and 4'-H) and 3'-CH3 were influenced by the substituted position and the number of acyl groups. Different kinds of acyl groups placed at the same position produced only little effect on the chemical shift. The skeleton of FL-120B (2) and FL-120B' (3) has a novel oxirane structure, which is the reduced product of "keto-anhydrokinamycin"12), and the biosynthesis intermediate proposed by Sato et al.6) . The propionyl derivative of kinamycin FL-120C (5) is first reported here.
Experimental General MP's were determined on an Electrothermal melting point apparatus and are uncorrected. UVspectra were recorded on a Varian Cary4 spectrophotometer and FT-IR spectra were obtained with a Bio-Rad FTS-60 spectrometer. FAB-MSand HREI-MSwere measured on a JEOLJMS-HX110spectrometer. Elemental analyses were performed on a Heraeus CHN-O-RAPID elemental analyzer. All ID and 2D NMRspectra were acquired on a Varian Unity 300 spectrometer, XHand 13C NMRspectra are reported as ppmat 300 and 75.4MHz,respectively and data are collected in tables within the text. Rf values reported were acquired on Merck Kieselgel 60F254 precoated TLCplates.
Physico-chemistry Properties

